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The decameter-wave r a d i a t i o n  from J u p i t e r  has been 

s t u d i e d  a t  t h e  F l o r i d a  S t a t e  Un ive r s i ty  s i n c e  1961.  I n  1963 

t h e  proqrarn of  s tudy  was extended t o  i n c l u d e  spaced- s i t e  

obse rva t ions  by s t a t i o n s  i n  England and i n  South Af r i ca .  

Other  s t a t i o n s  were establ ished i n  1 9 6 4  i n  Nige r i a ,  Spain,  

and N o r ~ a y .  The l o c a t i o n s  of t h e s e  s t a t i o n s  a r e  shown i n  

Table 1. 

All of t h e  obse rva t ions  have hccn made wi th  t h e  a u r a l  

monitor ing tzchnique  w i t h  t h e  excep t ion  of some made a t  

Grahamstown, South Afr ica .  In every  o t h e r  casE an obser- 

v e r  w a s  p r e s e n t  du r ing  thc ent i re  p e r i o d  of chse rva t ion .  

J u p i t e r  n o i s e  w a s  i d e n t i f i e d  according t o  t h e  folloT.Ting 

c r i t e r i a ,  which have been  discussed i n  more & t a i l  else- 

whcre . 1 

1. J u p i t e r  riust he i n  t h e  r e c e p t i o n  p a t t e r n  of 

t h e  antenna. 
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2. 

2. Displacerxmt on recorders n u s t  show an obvious 

i n c r e a s e  above t h e  g a l a c t i c  n o i s e  l e v e l .  2 

3 .  The n o i s c  rmst  have t h e  c h a r a c t e r i s t i c  sound. 

4 .  '?he noise. n u s t  n o t  t une  o u t  over  a bandi\ric?th 

of about 0.5 ;:c/s. 

5. The no i se  wst n o t  be i i J e n t i f i a b l c  as a terres- 

t r i a l  e f f e c t ,  e. g., c a r  i g n i t i o n ,  s ta t ic ,  notier-l ine 

i n t e r f e r e n c e .  

Fach even t  vas ass igned  a subjective identification number 

1, 2 ,  or  3 ,  accord ing  a s  t h e  i d e n t i f i c a t i o n  was u n c e r t a i n ,  

p robable ,  o r  c e r t a i n  i n  t h e  judqement of t h e  obse rve r  on duty  

a t  t h e  t i m e .  

i n f l u e n c e d  t h e  choice of t h i s  nurlher. 

Grahamstow were monitored !Jut i d e n t i f i c a t i o n  vas a l so  based 

on a comparison of records  taken a t  two local  South Afr ican 

sites s e n a r a t e d  by about  100 n i i l e s  . 

Observing cond i t i cns  and i n t e n s i t y  u s u a l l y  

Some obse rva t ions  a t  

The u s e f u l n e s s  of publ ished data by !?araick and Kreiss , 3  

and by Douglas and S r i i t h -  A and t!ie encouragcrwnt of a r e c e n t  

VASA c o n t r a c t 5  t o  p ic rof i lp  t h e  P l o r i Z a  S ta te  I ln ive r s i ty  

records f o r  t h e  coddard ?Dace Science q a t a  C e n t e r  have stirru- 

l a ted  t h e  p roduc t ion  of t h i s  ca t a log .  
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STATION NAME LOCAL SUPERVISOR LATITUDE LONGITUDE 

Ta l l ahassee  Mr. C.. H. Barrow 30'27'N 84'18'W 
Department of Phys ics  
F l o r i d a  S t a t e  Un ive r s i ty  
Ta l l ahassee ,  F l o r i d a  
U .  S. A. 

Trondheim 

St. Osyth 

Valencia 

Ibadan 

D r  . Halvard Torgerson 
Fysisk I n s t i t u t t  
Norges Tekniske H6gskole 
Trondheim, 
Norway 

Plr. F. W. Hyde 
27  Car l ton  Road 
Clacton-on-Sea 
Essex, 
England 

63'25" 10'23'E 

51'47" 1O02 'E  

Sr .  Don Luis  Celda Martinez 39'30" 0°21'W 
Centro f,leteorologico de Levante 
Botanic0 Cavani l les  s /n .  
Valencia  1 0 ,  
Spain 

Professor A. J. Lyon 
Department of Physics 
Unive r s i ty  of Ibadan 
Ibadan, 
Niger ia  

Grahamstown !Ir. G. 1.1. Gruber 
Department of Phys ics  
modes Univers i ty  
Grahamstown, 
South A f r i c a  

7'40'N 3'50'E 

33'19's 26'26'E 
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I 

J u p i t e r  was observe? a t  Ta l l ahassee  du r ing  t h s  1 9 6 1  

a p p a r i t i o n  us inq  two c rossed  a r r a y s  of e i g h t  d i p o l e s  a t  18.3 

and 24.0 Xc/s, a squa re  corner  r e f l e c t o r  c o n t a i n i n g  a s i n g l e  

fo lded  d i p o l e  a t  18.7 "!c/s, and an east-west-al igned a r r a y  of 

f o u r  rarhole-wave c e n t c r - f d .  d i n o l e s  a t  19.5 Flc/s. 

F a l l i c r a f t e r s  SX-62A r e c e i v e r s  were used; t h e  r e c t i f i e d  

a u d i o  ou tpu t s  frorr these were fed t o  E l l i o t t  Fen-recorsers  

moving a t  2 4  i nches  p e r  hour dur inq  a n o i s e  storm a t  18.3 and 

24.1) Ilc/s and a t  s i x  inches  n e r  hour  o therwise .  The r e c o r d e r  

t i n e  c o n s t a n t  w a s  0.25 seconds and t h e  r e c e i v e r  bandwidth was 

5 kc / s .  J u p i t e r  w a s  observed. d a i l y  f o r  about  f o u r  hours  

around t r a n s i t  from A p r i l  6 t o  August 1 2 ,  1 9 6 1  a t  18.3, 18.7, 

and 19.5 Mc/s and f r o m  fnay 5 t o  August 1 2  a t  21.0 Vc/s. 

For obse rva t ions  of J u p i t e r  du r ing  1 9 6 2  a t  Ta l l ahassee  

t h e  antennas were crossed  f ive-element-Yagis  ope ra t ing  a t  1 6 ,  

1 8 ,  2 2 ,  and 26 h . I c / s ,  an  18 " c / s  square  co rne r  r e f l e c t o r  and 

a 38 !lc/s phase-switched i n t e r f e r o n e t e r  c o n s i s t i n g  of  two 

s q u a r e  co rne r  r e f l e c t o r s  s i x  wavelenqths apar t .  

The ou tpu t  from t h e  B a l l i e r a f t e r s  SX-62A r e c e i v e r s  was 

recorded  wi th  F l l i o t t  recorders r?oving a t  s i x  inches  p e r  hour ,  

During a n o i s e  s torm an eight-channel  Brush r eco rde r  was run 

a t  two m i l l i m e t e r s  p e r  second f o r  t h e  obse rva t ion  of  l e f t -  

and right-hand components of p o l a r i z a t i o n  a t  t h e  f o u r  lower 

f r equenc ie s .  The Erush r eco rde r  t i m e  c o n s t a n t  vas 0 . 1  seconds.  
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Observat ions w e r e  made d a i l y  for about f i v e  hours  around 

t r a n s i t  frorn A p r i l  2 5  t o  Auqust 2 7 ,  1962. 

I n  1963 t t . 7 0  a d d i t i o n a l  s t a t i c n s  were inco rqora t ed  i n  t h e  

o b s e r v a t i o n a l  prograrr! a t  St. Osyth, England, and Grahamstown, 

South Af r i ca .  The corbinecl observa t ions  from t h e s e  s t a t i o n s ,  

t o g e t h e r  w i th  t h o s e  a t  Ta l l ahassee ,  allowed. monitor ing of 

J u F i t e r  f o r  1 6  hours  daily fron! J u l y  1 7  t o  PJovem!xr 2 5 ,  1963,. 

Observat ions a t  Tallahassee beqan J u l y  13. 

Antenna-receiver-recorder systems used a t  Ta l l ahassee  

remained t h e  same as i n  1 9 6 2  w i t h  t h e  except ion  of t h e  38 VC/S 

i n t e r f e r o m e t e r  which was n o t  used. A t  S t .  Osyth a square  

co rne r  r e f l e c t o r  o p e r a t i n g  a t  1 8  Yc/s f e d  a H a l l i c r a f t e r s  

S X - 6 2 A  r e c e i v e r .  The ou tpu t  w a s  recorded w i t h  an E l l i o t t  

r e c o r d e r  moving a t  s i x  inches  pe r ’hour .  The r e c o r d e r  c o n s t a n t  

w a s  0.25 seconds and t h e  r e c e i v e r  bandwidth about 5 kc/s .  

A t  Grahamstown an eight-dipole S roads idc  a r r a y  i n  con- 

j u n c t i o n  wi th  a folded dipole about 1 0 0  m i l e s  away provided 

connar i son  records  f o r  i d e n t i f i c a t i c n  vhen no observer  was 

p re sen t .  The r e c e i v e r  handwidth was about 8 kc/s  and t h e  

recorder c o n s t a n t  was 0.8  seconds. 

In 1 9 6 4  t h e  spaceC!-site obse rva t ions  vere extended t o  

i n c l u d e  s t a t i o n s  i n  Y ige r i a ,  Spain,  and Nomay a long  a rough 

nor th-south  l i n e  through S t .  Osyth. Observat ions were cont in-  

ued a t  Ta l l ahassee ,  S t .  Osyth and Grahamstown. 

Th8- zntenna-raeiver-recorder  systems. ror&ned unchanged 
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from 1 9 6 3  o p e r a t i o n  a t  Ta l lahassee  and Grahamstown. A t  

Trondheim, Norway, 5 t .  Osyth,  England, Valenc ia ,  SDain and 

Ibadan, N ige r i a ,  t h e  antenna-receiver-recorder  systems were 

s tandard ized .  Fn 1 8  Vc/s four-element Yagi f e d  a H a l l i c r a f t e r s  

5-108 r e c e i v e r .  The receiver ou tpu t  was recorded by an 

E l l i o t t  r eco rde r  ope ra t inq  a t  2 4  i nches  p e r  hour dur ing  a 

n o i s e  storm b u t  a t  s i x  inches p e r  hour a t  o t h e r  t i m e s  i n  t h e  

absence of high sneed r eco rde r s  which w e r e  n o t  a v a i l a b l e  a t  

t h a t  t i m e .  The r eco rde r  cons t an t  was 0 . 2 5  seconds and t h e  

r e c e i v e r  bandwidth was G kc/s. 

Observat ions were made f r o m  August 1. t o  December 15,  1964, 

a t  a l l  o u t s t a t i o n s .  A t  Ta l lahassee  t h e  observ ing  season was 

from July 2 7 ,  1 9 6 4 ,  t o  January 1 4 ,  1 9 6 5 ,  except  a t  1 8  F,fc/s 

which w a s  i n o p e r a t i v e  a f t e r  December 31, 1964.  
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7. 

RETIARKS OM TABULATION OF THE DATA 

During t h e  observ ing  season d a i l y  log s h e e t s  a r e  k e p t  

i n  which are noted  t h e  d a t e  the watch ends,  t h e  beginning and 

ending t i m e s  i n  Universa l  Time of obse rva t ion  and any a c t i v i t y ,  

t h e  i d e n t i f i c a t i o n  number, t h e  System I1 C e n t r a l  Meridian 

Longitude, t h e  J u l i a n  d a t e ,  t h e  averaqe of t h e  three l a r g e s t  

J u p i t e r  no i se  d e f l e c t i o n s ,  and t h e  average g a l a c t i c  background 

level. L a t e r  t h i s  in format ion  i s  t r a n s f e r r e d  d i r e c t l y  t o  IRM 

punch cards .  

For t h i s  c a t a l o g  a program was devised  which p r i n t s  o u t  

t h e  y e a r ,  f requency,  and s t a t i o n  a t  which t h e  obse rva t ions  

w e r e  made. Beneath a r e  t h e  month, day, begin  anc? end t i m e  i n  

Un ive r sa l  T i m e  of obse rva t ion  and a c t i v i t y ,  t h e  i d e n t i f i c a t i o n  

number, and t h e  beginning and ending t i m e  of a c t i v i t y  i n  

System 111 (1957)  C e n t r a l  !.leridian Longitude. 

A complete l i s t  of 1 8  Mc/s obse rva t ions  a t  Ta l l ahassee  

i s  provided f o r  sach year .  I n  a d d i t i o n  there  i s  a combined 

l i s t  of o u t s t a t i o n  observa t ions  du r ing  1 9 6 4  i n  which i s  

inc luded  only a c t i v i t y  Ireported s imultaneously or n e a r l y  

s imul t aneous ly  a t  two o r  more s t a t i o n s .  This r e s t r i c t i o n  i s  m imposed as an a d d i t i o n a l  i d e n t i f i c a t i o n  c r i t e r i o n .  

For o t h e r  f r equenc ie s  uscd a t  Ta l l ahassee  and f o r  in -  

d i v i d u a l  o u t s t a t i o n s  a l i s t  conta in ing  r epor t ed  a c t i v i t y  only  

i s  inc luded  wi th  a n o t a t i o n  of days on which there was no 
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obse rva t ion  a t  a p a r t i c u l a r  frequency o r  o u t s t a t i o n .  More 

s p c c i f i c  in format ion  regarding i n a c t i v e  p e r i o d s  a t  t h e s e  

f r cquenc ic s  and s t a t i o n s  may be obta ined  upon r e q u e s t  from 

t h e  F l o r i d a  S t a t e  Un ive r s i ty  Radio Observatory.  A smoothed 

p r o b a b i l i t y  h is togram of .;ach y e w  I s  1 8  Elc/s o b s e r v a t i o n s  

i s  inc luded .  The 1 9 6 4  histogram i s  a composite of t h e  

T a l l a h a s s e e  and t h e  combined o u t s t a t i o n  obse rva t ions .  



I *  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9 .  

REFERENCES 

1, Harrow, e. "!. (1964) P o l a r i z a t i o n  obse rva t ions  of 
J u n i t e r  a t  Dccarnctcr '!avclenuths, I c a r u s ,  3 ,  6 6  

2. F t  a r e c e n t  conference of J u n i t e r  o l x e r v c r s  a t  t h e  
LASA Coddard $Face S l i g h t  Data C e n t e r ,  G r e e n b e l t ,  
Varyland, A p r i l ,  1365, t h e  f o l l m ~ i n g  sugqcs t ions  w e r e  
riade regard inq  t h e  2 e f i n i t i o n s  of an event  and of  a 
b u r s t .  .An event  is a s icpal  of lTovian o r i q i n  vhosc 
i n t e n s i t y  i s  q u a l  t o  or  grcatc-r  than  t h r e e  t i res  
t h e  r m s  svstwc n o i s e  i n  any given f ive-winute  i n t e r v a l  
measured from 011 U.T. 
o r i g i n  whose i n t e n s i t y  i s  equa l  t o  or g r e a t e r  t h a n  
t h r e e  tines t h e  r m s  systcm n o i s e  on a t i m e  scale of 
one second o r  longer .  These anrroximate t o  t h e  
c o n s i d e r a t i o n s  i m l i c d  by c r i t e r i o n  2 .  

I 

A b u r s t  i s  a s i g n a l  of Jovian 

3 .  :Tarwick, J. !?. and Kreiss, 1 7 .  T., I G Y  Solar P c t i v i t y  
Report Series, E!umber 28 ,  l ' o v e r k r  2 ,  1 9 6 4 .  

4 .  Douglas, J. !'3. and S n i t h ,  11. J. ( 1 9 6 3 )  Decametric 
Radia t ion  from J u p i t e r .  I. Synoptic  Observat ions 
1957-1961, P-stron. J., - 5 8 .  3 

5. L!ational Pe ronau t i c s  an2 ??ace P d h i n i s t r a t i o n ,  Con t rac t  
110. b 'PS5-9838  



10. 

1961 18. 3 TA LLAHASSEE 

DATE 
4 6  
4 8  
4 9  
4 10 
4 11 
4 13 
4 14. 
4 15 
4 16 
4 17 
4 18 
4 19 
4 20 
4 21 
4 22 
4 23 
4 23 
4 24 
4 25 

4 28 
4 29 
4 30 
5 1  
5 2  
5 3  
5 4  
5 4  
5 5  
5 6  
5 7  
5 8  
5 9  
5 10  
5 10 
5 11 
5 11 
5 12 
5 13 
5 14 

4 26 

OB SE KVATJDN 

BEGIN END 
1033 1249 
1043 1255 
1055 1155 
1020 1205 
1034 1215 
1010 1215 
1006 1215 
1003 1100 
0959 1148 
0956 1230 
0952 1210 
1103 1304 
0945 1215 
0942 1215 
0938 1210 
0935 1039 
1104 1124 
093 1 1215 
0928 1158 
09 2 4  1215 
0920 1129 
1034 1130 
091 0 1230 
0906 1215 
0903 1215 
0900 1215 
0855 1215 
0855 1215 
0910 1155 
0848 1215 
0847 1215 
0850 1205 
0837 0935 
0833 1156 
0833 1156 
0829 1205 
0829 1205 
0840 1215 
0835 1215 
0818 1215 

FEZIOb 
ACTIVITY 

PERIOD 
BEGIN END 

1244 1247 

1054 1058 

1025 1035 

1137 1230 

1200 1231 

12c1 1215 
0953 1000 
1100 1203 

0928 1015 
1055 1114 
0856 085 8 
1023 1113 

ID 
NO 

1 

1 

1 

1 

2 

1 
2 
1 

2 
3 
2 
2 

SYSTEM III 
LONGITUDE 
BEGIN END 

27 6 27 8 

150 153 

165 171 

150 182 

105 123 

53 61 
126 130 
166 20 5 

294 323 
347 358 
65 67 

118 148 
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DAT E 
5 15 
5 16 
5 17 
5 18 
5 19 
5 20 
5 21 
5 22 
5 22 
5 24 
5 25 

5 27 
5 27 
5 28 
5 29 
5 30 
5 31 
6 1  
6 2  
6 3  
6 3  
6 4  
6 5  
6 6  
6 7  
6 8  
6 9  
6 10 
6 11 
6 12 
6 13 
6 14 
6 15 
6 16 
6 17 
6 17 
6 18 
6 19 
6 20 
6 22 

5 26 

OBSERVJA'TI;,'P, 
PERIOD 

BEGIN 
0815 
0811 
0807 
0803 
0800 
0820 
0751 
0747 
0747 
0740 
07 36 
0740 
0800 
0910 
07 24 
07 20 
0716 
0712 
0708 
07 04 
07 24 
07 24 
0456 
0652 
0648 
0645 
0640 
06 36 
0915 
06 27 
0623 
0619 
0615 
061 1 
0606 
0602 
0808 
0605 
c5 54 
07 20 
0825 

E ND 
1200 
1215 
1202 
1112 
1042 
1110 
1105 
1108 
1108 
1115 
0926 
1117 
0820 
0939 
1123 
1120 
1110 
1110 
1100 
1110 
1125 
1125 
1145 
1125 
1132 
1050 
1010 
1030 
1020 
1100 
1100 
1105 
1045 
1045 
1045 
0710 
1102 
1030 
1020 
1020 
1015 

ACTIVITY 
PERIOD 

BEGIN 

1018 
1018 

0747 
0 907 
1045 

0848 

0925 

102c 
0743 
0917 

0748 
1106 

0659 

0827 

END 

1102 
1035 

07 56 
0945 
1113 

0906 

1006 

1054 
0750 
0945 

0931 
1132 

0730 

0830 

ID 
NO 

1 
2 

2 
2 
2 

3 

2 

2 
1 
3 

1 
1 

3 

1 

SYSTEM I11 
LONGITUDE 
BEGIN END 

299 
89 

240 
289 
289 

25 1 

21 5 

189 
24 3 
302 

189 
100 

344 

254 

325 
99 

246 
31 2 
306 

26 2 

24 0 

21 0 
249 
31 9 

25 2 
115 

2 

256 



DATE 
6 23 
6 24 
6 26 
6 27 
6 28 
6 29 
6 30 
7 1  
7 2  
7 3  
7 3  
7 4  
7 5  
7 5  
7 6  
7 7  
7 8  
7 9  
7 10 
7 11 
7 12 
7 13 
7 14 
7 15 
7 16 
7 17 
7 18 
7 19 
7 20 
7 21 
7 22 
7 23 
7 2 4  
7 25 
7 26 
7 26 
7 27 
7 28 
7 30 
7 31  

OB SE KV F.7' K . P: 

BEGIN END 
05 37 1010 
0533 0 940 
07 54 3 847 
0520 0950 
0515 1000 
0511 1011 
0512 1000 
0540 0 940 
0510 0 945 
0500 0954 
0500 0954 
0712 0930 
0445 0535 
0615 0905 
045 5 0930 
07 05 0925 
0500 0915 
0435 0920 
0527 C 900 
0418 0900 
0420 0905 
0410 0900 
0420 0 900 
041 2 0 843 
04 5 G 0855 
0355 0852 
0347 0 840 
0350 0830 
0400 0825 
0532 0820 
0330 0830 
03 25 0825 
0330 081 5 
0315 0725 
0330 0800 
0330 0800 
0307 0800 
0415 0 740 
0310 0745 
0300 0700 

PERIOD 
AC TIVIT Y 

BEGIN END 

0848 091 9 

085 1 0910 

0543 0615 
0836 0848 
0742 0758 
0906 0925 
0717 0742 

0708 0737 

0545 06 07 
0406 0447 
0639 0657 

0513 0542 
0650 0714 

0542 0543 

ID 
NO 

2 

3 

2 

3 
2 
2 

3 
2 

1 

SYSTEM I11 
LONGITUDE 
BEGIN END 

300 31 9 

243 25 5 

7 1  90 
326 333 

84  94 
135 147 
220 23 5 

72 8 9  

264 27 S 
355 20 
238 249 

220 23 7 
27 8 293 

179 179 



I '  
13. 

DATE 
8 1  
8 2  
8 4  
8 5  
8 6  
8 7  
8 8  
8 9  
8 10 
8 11 
8 12 

OBSERVAT ION ACTIVITY SYSTEM III 
PERIOD PER IOD ID LONGITUDE 

BEGIN E N D  BEGIN END NO BEGIN END 
0245 0522 
0250 0640 
0232 0710 
0235 0715 
0225 .0630 
0227 0650 0516 0529 3 22 9 237 
0215 0650 
0209 0700 
0240 0705 
0201 0645 
01 56 0635 041 C 0447 2 22% 24 5 



14. 

1961 18.7 TALLAHASSEE 

DATE 
4 19 
5 3  
5 4  
5 4  
5 10 
5 10 
5 11 
5 11 
5 13 
5 17 
5 18 
5 22 
5 22 
5 24 
5 29 
5 31  
6 2  
6 3  
6 3  
6 5  
6 .6 
6 22  
6 27 
6 29  
7 1 
7 .2 
7 3  
7 3  
7 4  
7 15 
7 19 
7 20 
7 21 
7 26 
7 26 
8 %  
8 12 

OB SE RV AT ION 
PERIOD 

BEGIN END 
1103 1304 
0900 1215 
0855 1215 
0855 1215 
0833 1156 
0833 1156 
08 29 1205 
0829 1205 
0835 1215 
0807 1202 
0803 1115 
0747 1145 
07 47 1145 
0740 1125 
0720 1120 
0712 1110 
07 04 1110 
0729 1130 
0729 1130 
0652 1125 
0648 1140 
0825 1015 
0520 0950 
051 1 1011 
0540 0 940 
0510 0 945 
0500 0 954 
0500 0 954 
0712 0930 
0407 0 843 
0350 0830 
0400 0825 
0532 0820 
0330 071 3 
0330 0713 
0227 0650 
01 56 0635 

ACTIVITY 
97 -\I _. : 

BEGIN END 
1157 1231 
1206 1215 
0953 1000 
1108 1203 
0 945 1015 
1055 1114 
1023 1123 
0856 0858 
1119 1130 
1025 1113 
1014 1940 
0748 0756 
0908 0916 
1045 1057 
0848 0906 
0924 1005 
1006 1047 
0742 0750 
091 2 0943 
0748 0931 
1110 1130 
0827 0030 
0854 0928 
085 1 0903 
0543 0607 
0834 0852 
0742 0758 
0 906 0924 
0719 0740 
0703 0737 
0544 06 05 
0406 0440 
0650 0657 
3513 0542 
0647 0713 
3519 0529 
0343 9445 

ID 
NO 
2 
1 
2 
1: . 
2 
3 
1 
2 
1 
1 
2 
2 
2 
2 
3 
2 
2 
1 
3 
1 
1 
1 
2 
3 
2 
3 
3 
2 
1 
2 
3 
2 
1 
3 
2 
2 
2 

SYSTEM 111 
LONGITUDE 
BEGIN END 
103 123 
56 61  

126 130 
17 1 205 
304 32 3 
347 35 8 
118 154 
65 67 
93 100 

303 33 2 
87 102 

24 1 246 
289 294 
289 296 
25 1 24 2 
214 23 9 
181 206 
243 24 9 
299 31 8 
189 25 2 
102 114 
254 256 
304 324 
24 3 25 0 

7 1  85 
325 336 

84  94 
135 146 
22 1 234 

69 89 
264 27 6 
355 16 
24 5 24 9 
220 237 
27 7 292 
23 1 237 
206 244 



15. 
1961 19.5 TALLAHASSEE 

DATE 
4 9  
4 10 
4 15 
4 17 
4 19 
5 4  
5 4  
5 10 
5 10 
5 1 1  
5 1 1  
5 17 
5 18 
5 22 
5 24 
5 29 
5 31 
6 2  
6 3  
6 3  
6 5  
6 22 
6 27 
6 29 
7 1  
7 1  
7 2  
7 3  
7 3  
7 4  
7 15 
7 19 
7 2i) 
7 21 
7 26 
7 26 
8 7  
8 12 

OB SE E?-V A.T ION 

BEGIN END 
1023 1215 
1020 1205 
1003 1040 
0956 1230 
1103 1304 
0855 1215 
0855 1215 
0833 1156 
0833 1156 
0829 1205 
0829 1205 
0807 1202 
0808 1115 
07 47 1145 
0740 1145 
0720 1120 
0712 1110 
07 04 1110 
0729 1130 
0729 1130 
0652 1125 
0827 1015 
0520 0950 
051 1 1011 
0540 0 940 
0540 0 940 
0510 0945 
0500 0954 
05 00 0954 
0712 0930 
0407 0 843 
0350 0830 
0400 0825 
05 20 0820 
0330 0 800 
0330 0800 
0227 0650 
01 56 0635 

PERIOD 
ACTIVITY 

PERIOD 
BEGIN END 
1106 1137 
1054 1058 
1025 1035 
1142 1217 
1157 1245 
0953 1003 
1108 1203 
0 945 1015 
1055 1114 
0856 0858 
1023 1125 
1056 1100 
1007 1035 
0907 0916 
1045 1110 
0843 0901 
0921 1007 
1006 1051 
0740 0750 
0912 0943 
0748 0931 
0827 0830 
0854 0918 
085 1 0903 
0551 0607 
0747 0822 
0 827 0840 
0742 07 58 
0914 0925 
071'9 0740 
0703 0737 
0544 0607 

0648 0657 
051 1 0542 
0647 0717 
0519 0533 
0341 0445 

0406 044.0 

ID 
NO 
1 
1 
1 
2 
1 
2 
1 
2 
3 
2 
1 
1 
3 
1 
2 
3 
3 
2 
1 
3 
1 
1 
2 
3 
2 
1 
2 
3 
2 
1 
2 
3 
2 
1 
3 
2 
3 
2 

SYSTEM I11 
LONGITUDE 
BEGIN END 

7 26 
150 153 
165 17 1 
153 174 
103 132 
126 132 
171 20 5 
304 32 3 
347 35 8 
65 67 
118 156 
32 2 324 
84 99 
28 9 294 
289 304 
25 1 25 9 
21 3 24 0 
181 20 8 
24 3 24 9 
29 9 31 8 
189 25 2 
254 25 6 
304 31 8 
243 25 0 
76 85 
146 167 
32 1 32 9 
84 94 
140 147 
22 1 234 
69 89 
264 27 8 
355 16 
244 24 9 
21 9 23 7 
277 295 
23 1 24 0 
205 244 



16. 

1961 24.0 TALLAHASSEE 

DATE 
5 10 
5 10 
5 11 
5 11 
5 17 
5 18 
5 22 
5 24 
5 29 
5 31 
6 2  
6 3  
6 22 
6 22 
6 27 
7 1  
7 2  
7 3  
7 4  
7 15 
7 19 
7 20 
7 26 
7 26 
8 12 

OBSEiz,YATION 
FERIOD 

BEGIN END 
0833 1156 
0833 1156 
0829 1205 
0829 1205 
0807 1202 
0803 1125 
0747 1145 
0740 1145 
0720 1120 
0712 1110 
07 04 1110 
0729 1130 
0545 1015 
0545 1015 
05 20 0950 
0540 0940 
0510 0945 
0500 0954 
0449 0 930 
0428 0 843 
0350 0830 
0400 0825 
0330 0 800 
0330 0800 
01 56 0635 

ACTIVITY 
PERIOD 

BEGIN END 
0945 1015 
1055 1114 

1023 1050 
1023 1132 
1021 1044 
0908 0909 
1055 1358 
0850 0905 
0927 1002 
1018 1059 
0932 0940 
0759 0805 
0827 0832 
0852 0918 
0551 0609 
0836 0847 
0742 0800 
0718 0740 
0722 07 36 
0544 06 03 
0406 0447 
0503 0531 
0626 0651 
0356 0439 

0856 0858 

ID 
NO 
1 
1 
2 
1 
1 
2 
1 
2 
1 
3 
2 
3 
1 
1 
1 
2 
2 
3 
2 
1 
2 
2 
3 
2 
2 

SYSTEM I11 
LONGITUDE 
BEGIN END 
304 32 3 
347 35 8 

65 67 
118 134 
30 2 34 3 
91 105 

28 9 290 
295 297 
253 26 2 
216 237 
188 21 3 
31 1 31 6 
237 24 1 
254 25 7 
303 318 

76 87  
326 33 3 

84 95 
220 234 

80 89 
264 27 5 
355 20 
214 23 1 
264 27 9 
214 24 0 



I ’  
17. I 

I 
I 
I 
I 
I 
I 
I 
i 
I 
I 

1962 18. 0 TALLAHASSEE 

DATE 
4 25 
4 26 
4 27 
4 27 
4 28 
4 29 
4 30 
4 30 
5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
5 7  
5 8  
5 9  
5 10 
5 1 1  
5 12 
5 13 
5 14 
5 15 
5 16 
5 17 
5 18 
5 19 
5 20 
5 21 
5 22 
5 22 
5 23 
5 24 
5 25 
5 26 
5 27 
5 28 
5 29 
5 30 
5 31 

OB SE RV AT ION 

BEGIN END 
1357 1453 
1125 1230 
1122 1230 
1315 1345 
1119 1230 
1115 1245 
1120 1230 
1120 1230 
1109 1230 
1105 1230 
1102 1230 
1059 1230 
1125 1235 
1053 1230 
1049 1230 
1045 1230 
1042 1230 
1035 1200 
1035 1230 
1045 1310 
1025 1230 
1025 1225 
1020 1230 
1018 1230 
1015 1215 
101 1 1235 
1008 1245 
1004 1230 
1001 1230 
0958 1225 
0958 1225 
0954 1230 
095 1 1230 
0947 1230 
0944 1230 
0940 1230 
0936 1230 
0939 1200 
0925 1200 
0925 1200 

PERICD 
ACTIVITY 
PERIOD 

BEGIN END 
1432 1437 

1212 1222 
1317 1327 

1147 1152 
1156 1200 

L210 1221 

1147 1235 
1227 1245 

1048 1054 
1124 1127 

1147 1156 

1055 1103 

ID 
NO 
2 

2 
1 

3 
3 

1 
1 

2 
2 

3 

2 

SYSTEM 111 
LONGITUDE 
BEGIN END 
21 6 21 9 

72 78 
1 1 1  118 

148 15 1 
154 156 

17 24 

337 6 
152 162 

183 187 
20 5 20 7 

160 165 

31 2 31 6 



DATE 
6 2  
6 3  
6 4  
6 5  
6 .  6 
6 7  
6 8  
6 9  
6 10 
6 11 

6 13 
6 14 
6 15 
6 16 
6 17 
6 18  
6 19 
6 21 
6 22 
6 23 
6 24 
6 25 
6 26 
6 27 
6 28 
6 29 
7 1  
7 3  
7 4  
7 5  
7 6  
7 7  
7 8  
7 9  
7 10 
7 11 
7 12 
7 13 
7 14 
7 15 
7 16 

6 12 

OB SE KV AT ION 
PE i.11 OD 

BEGIN 
0919 
0915 
091 1 
0935 
0904 
0900 
0857 
0853 
0850 
0846 
0840 
0839 
0835 
083 1 
0905 
0824 
0840 
0816 
0815 
0806 
080 1 
07 57 
0740 
0750 
0830 
0742 
0735 
0730 
0722 
0718 
07 14 
0710 
0706 
07 05 
0657 
0656 
0650 
0646 
0642 
0638 
0634 
0630 

E N D  
1200 
1200 
1200 
1200 
1200 
1200 
1155 
1215 
1200 
1200 
1155 
1200 
1200 
1155 
1200 
1155 
1200 
1200 
1200 
1155 
1205 
1200 
1200 
1200 
1215 
1200 
1200 
1200 
1200 
1200 
0825 
1200 
1200 
1200 
1155 
1154 
1150 
1140 
1140 
1138 
1134 
1130 

18. 

ACTIVITY SYSTEM I11 
PERICD ID LONGITUDE 

BEGIN E N D  NO BEGIN END 

1125 1130 1 21 2 21 5 

0910 0945 2 22 9 250 

0 924 1010 3 21 1 23 9 

1059 1104 3 276 27 9 

0807 0820 3 205 21 3 



19. 

DATE 
7 17 
7 1 8  
7 19 
7 20 
7 21 
7 22 
7 23 
7 24 
7 25 
7 26 
7 27 
7 28 
7 29 
7 30 
7 31 
8 1  
8 2  
8 3  
8 4  
8 5  
8 6  
8 7  
8 8  
8 9  
8 10 
8 11' 
8 12 
8 13 
8 14 
8 16 
8 17 
8 18 
8 18 
8 19 
8 20 
8 21 
8 22 
8 22 
8 23 
8 24 
8 25 
8 26 
8 27 

OB SE F.V AT ION ACTIVITY 
PEPLIOD PERIOD 

BEGIN 
0626 
0622 
0618 
0614 
0625 
0610 
0601 
0610 
0553 
0600 
0545 
0540 
05 36 
0532 
0528 
0520 
0519 
0545 
0705 
0520 
05 02 
0500 
0500 
0449 
0445 
0440 
0434 
0430 
0445 
0418 
0415 
0350 
0350 
040 5 
041 0 
0350 
0400 
0400 
0345 
0355 
0339 
041 0 
0335 

END. ' 
1126 
1120 
1115 
1 1 1 5  
1110 
1105 
1100 
1110 
1053 
1049 
1045 
1040 
1030 
1030 
1028 
1030 
1015 
1015 
1010 
1005 
1002 
1000 
0900 
0949 
0945 
0 940 
0930 
0930 
0 920 
0910 
0815 
0910 
0910 
0905 
090 1 
0900 
0852 
0852 
0845 
0830 
0839 
0835 
0830 

BEGIN END 
0802 091 a 

0758 0836 
0739 0746 
1025 1028 

0538 0550 

0355 0425 
0505 05 20 

0540 0558 

0652 0809 
0823 0841 
0355 0400 

SYSTEM I11 
ID LONGITUDE 
NO BEGIN END 
3 235 28 1 

2 116 138 
2 254 25 9 
2 145 147 

3 248 25 5 

3 227 24 5 
3 269 27 8 

3 23 2 24 3 

3 21 7 26 3 
2 27 2 28 3 
3 26 0 26 3 



2 0. 
1962 16 .0  TALLAHASSEE 

DATE 
6 18 
6 23 
6 25 
6 28 
7 7  
7 12 
7 17 
7 21 
8 1  
8 13  
8 18  
8 18  
8 20 
8 22 
8 23 

OB SE E V  AT ION 

BEGIN END 
0840 1132 
0750 1205 
0740 1200 
0725 1200 
07 00 1200 
0640 1140 
0625 1125 
0625 1110 
0520 1030 
0430 0930 
0350 0910 
0350 0910 
0410 0915 
0400 0855 
0345 0 845 

PERIOD 
ACTIVITY 
PEA10 D 

BEGIN END 
0853 0945 
0808 081 0 
0930 1010 
0758 0807 
1059 1104 
0824 0833 
0802 091 8 
0759 0829 
0533 0550 
0442 0447 
0355 0425 
0505 0520 
0541 0558 
0659 0815 
0355 0400 

ID 
NO 
3 
2 
3 
1 
3 
3 
3 
2 
3 
1 
3 
3 
3 
3 
3 

SYSTEM I11 
LONGITUDE 
i3EGIN END 
21 8 25 0 
224 225 
21 5 23 9 
25 1 25 6 
27 6 27 9 
21 5 22 1 
235 28 1 
116 134 
248 25 5 
222 225 
227 24 5 
249 278 
232 24 3 
22 1 26 7 
260 26 3 

Observat ions were  -made each night f r o m  June 14 to August 27 with 
the exception of June 30, July 2, and August 15. 



1962 22. 0 TALLAHASSEE 

DATE 
6 18  
6 23 
6 25 
7 12 
7 17 
7 21 
7 22 
8 13 
8 18 
8 18 
8 20 
8 22 
8 22 

OB SE I;;V AT ION 

BEGIN END 
0840 1200 
0750 1205 
0740 1200 
0640 1140 
0625 1125 
06 25 1110 
0610 1105 
0430 0930 
0350 0910 
0350 091 0 
0410 091 5 
0400 0855 
0400 0855 

PERIOD 
ACTIVITY 
PERIOD 

BEGIN E N D  
092C 0945 
0808 0810 
0924 1011 
0820 0833 
0802 0855 
0759 0814 
0727 0736 
0442 0447 
0355 0425 
0505 0520 
0535 0556 
065 1 0806 
0820 0838 

XI3 
NO 
2 
2 
3 
3 
3 
2 
2 
1 
3 
3 
3 
3 
2 

SYSTEM 111 
LONGITUDE 
BEGIN END 
235 25 0 
224 225 
21 1 23 9 
21 3 22 1 
235 26 7 
116 125 
24 7 25 3 
22 2 225 
22 7 24 5 
26 9 27 8 
22 9 24 2 
21 6 26 1 
27 0 281 

Observations w e r e  made  each night from June 9 t o  August 27 with 
the exception of June 30, July 2, and August 15. 



22. 
1962 26.0 TALLAHASSEE 

OB SE ill! AT ION ACTIVITY SYSTEM I11 
PERIOD PERIOD ID LONGITUDE 

DATE BEGIN END BEGIN END NO BEGIN END 
8 18  0350 0910 0355 0425 3 227 24 5 

Observat ions w e r e  made each  night from June  9 to June 16, Ju ly  26 
t o  August 14, and August 16 to August 27. 

1962 38. 0 TALLAHASSEE 

OB SE EiV AT ION ACTIVITY SYSTEM III 
PERIOD PERIOD ID LONGITUDE 

DAT E BEGIN E N D  BEGIN END ‘NO BEGIN END 
6 18 1035 1200 1149 1150 1 325 325 
8 18 0355 0910 0355 0425 1 227 24 5 

Observat ions w e r e  made each  night  f r o m  April 26 to August 27 with 
the  exception of June 1, June 2, June 30, Ju ly  2, Ju ly  31, August 15, 
and  August 25. 



23. 
1963 18.0 TALLAHASSEE 

DATE 
7 13 
7 14 
7 15 
7 16 
7 17 
7 18 
7 20 
7 21 
7 22 
7 23 
7 24 
7 25 
7 26 
7 27 
7 28 
7 29 
7 30 
7 3 1  
8 1  
8 2  
8 3  
8 4  
8 5  
8 6  
8 7  
8 8  
8 8  
8 9  
8 10 
8 11 
8 11 
8 12  
8 13 
8 15 
8 16 
8 17 
8 18 
8 20 
8 21 
8 22 

OB SE RV AT ION 

BEGIN END 
0840 1205 
0825 1200 
0830 1200 
0810 1200 
0813 1145 
0805 1200 
0805 1200 
0800 1130 
0750 1140 
0745 1200 
07 45 0950 
0742 1200 
0735 1145 
0732 1200 
07 30 1145 
0725 1200 
0720 1145 
0715 1200 
07 25 1200 
0710 1200 
0719 1200 
0655 1200 
0650 1200 
0655 1200 
0645 1200 
0858 1141 
0858 1141 
0655 1045 
0635 1200 
0635 1145 
0635 1145 
064-5 1040 
0630 1005 
0645 1115 
0630 1030 
0625 1145 
0610 1130 
061 0 1200 
0550 1145 
0550 1145 

PE L.IOD 
ACTIVITY 
PERIOD 

BEGIN END 
1151 1159 

0842 091 9 

0947 1003 
0805 0930 

0701 0813 
0 940 0959 
1004- 1007 

0823 0836 
1120 1141 

0818 0935 
0955 1033 

u) 
.*NO 
1 

3 

2 
3 

2 
2 
1 

1 
1 

3 
3 

SYSTEM 111 
LONGITUDE 
BEGIN END 
322 326 

214 23 6 

135 145 
224 27 6 

219 26 2 
105 117 
27 0 27 2 

151 158 
258 27 0 

239 286 
298 32 1 



DATE 
8 23 
8 24 
8 25 
8 26 
8 27 
8 28 
8 29 
8 30 
8 31  
9 1  
9 2  
9 3  
9 4  
9 5  
9 6  
9 7  
9 8  
9 9  
9 10 
9 11 
9 12 
9 13 
9 13 
9 14 
9 16 

9 18 
9 19 
9 19 
9 20 
9 21 
9 22 
9 23 
9 24 
9 25 
9 26 

9 28 
9 28 
9 29 
9 30 

9 17 

9 27 

OB SE RV A T  ION 
PERIOD 

BEGIN 
0545 
0545 
0725 
0530 
0633 
0644 
05 20 
0510 
0515 
051 5 
0505 
0510 
0530 
0454 
0500 
5445 
0430 
0435 
0432 
0425 
0420 
041 5 
0415 
04 1 5 
041 0 
0549 
0355 
3345 
(3345 
0335 
0348 
0340 
0 3  25 
0245 
0210 
0236 
0230 
(3225 
0225 
0850 
0232 

E N D  
1145 
1140 
1135 
1115 
1130 
1115 
1125 
1115 
1113 
1115 
1050 
1100 
1038 
1053 
1000 
1045 
1030 
1040 
1036 
1030 
1020 
1115 
1115 
1015 
1006 
1005 
0955 
0955 
0955 
1010 
0 944 
0 940 
0 900 
0445 
1025 
0816 
1015 
1010 
1010 
1305 
0635 

AC T IVI T Y  
PERIOD 

BEGIN 

0 942 

0707 

0654 

0604 
0927 

0431 
07 20 

0403 
0340 

0648 
0841 

END 

1022 

0809 

07 00 

0715 
1050 

0501 
0835 

0407 
0350 

0710 
0856 

ID 
NO 

3 

1 

2 

3 
3 

3 
3 

2 
2 

1 
1 

24. 

SYSTEM III 
LONGITUDE 
BEGIN END 

272 

245 

179 

91 
21 2 

21 8 
320 

142 
279 

21 7 
285 

296 

28 3 

182 

133 
26 3 

236 
5 

144 
285 

230 
294 

i 



I 
OB SE RV AT ION 

PERIOD 
ACTIVITY 
PERIOD 

DATE 
10 1 
10 2 
10 3 
10 4 
10 5 
10 6 
10 7 
10 8 
10 9 
io  10 
10 11 
10 12 
10 13 
10 15 
10 16 
10 17 
10 18 
10 19 
10 20 
1c 21 
10 22 
10 23 
10 24 
10 25 
10 26 
10 27 
10 28 
10 29 
10 30 
10 31 
11 1 
11 1 
11 2 
11 2 
11 3 
11 4 
11 5 
11 6 
11 7 
11 7 
11 8 
11 9 

BEGIN 
0225 
0210 
0205 
0200 
0155 
01 56 
0200 
0309 
0140 
01 25 
01 30 
01 25 
0120 
0113 
01 10 
01 35 
01 25 
0055 
0050 
0045 
0055 
0040 
0035 
0045 
0030 
0030 
01 00 
0010 
0255 
2355 
0000 
0607 
0005 
0237 
0151 
2345 
2340 
2350 
2330 
2330 
2330 
2325 

E ND 
1000 
0955 
0 940 
0945 
0940 
03SO 
0930 
0930 
0925 
0920 
0915 
0910 
0939 
0900 
0540 
0424 
0 845 
0 840 
0835 
0830 
0830 
0825 
0820 
0852 
0810 
0805 
0800 
0755 
0755 
0750 
0540 
0655 
0045 
0345 
0810 
0730 
07 25 
0725 
0720 
0720 
0715 
0710 

BEGIN 

0 84Z 

0504 

0222 

0435 

0005 

0227 
0532 

END 

G 853 

0512 

03 1 

0450 

0045 

0250 
0541 

‘Io 
NO 

2 

2 

1 

2 

2 

2 
2 

2 5. 

SYSTEM 111 
LONGITUDE 
BEGIN END 

109 

220 

164 

336 

206 

325 
76 

116 

225 

193 

345 

23 0 

33 9 
82 



26. 

DATE 
11 10 
11 11 
11 12 
11 13 
11 13 
11 14 
11 15 
11 16  
11 17 
11 18  
11 19 
11 20 
11 21 
11 22 
11 23 
11 24 
11 25 

OBSEilVATION ACTIVITY SYSTEM III 
PERIOD PERIOD I.0 LONGITUDE 

BEGIN E N D  BEGIN END NO BEGIN END 
2330 0 705 
2320 0790 
2310 0655 
2320 0224 
0625 0655 
0420 0705 
2300 0645 
2255 0640 
2250 0635 
2330 0630 
23 00 0525 
2245 0320 
2255 0620 
2240 0555 2300 0010 2 298 340 
2330 0605 0335 041 7 3 254 280 
2225 0600 
2325 0600 



27. 
1963 16. 0 TAL L A  HA SSEE 

DATE 
7 25 
7 29 
7 39 
8 4  
8 5  
8 8  
8 8  
8 11 
8 11 
8 30 
9 9  
9 13 
9 13 
9 19 
9 19 
9 19 
10 25 
10 28 
11 2 
11 7 
11 22. 
11 23 

CB SE .&IT k T ION 

BEGIfiJ E N D  
3742 1200 
0725 1200 
37 20 1145 
0655 1147 
0653 1200 
01358 1141 
3853 1141 
9435 1145 
6635 1145 
0510 1115 
0435 104C 
3415 1115 
0415 1115 
3345 0955 
0345 c955 
5345 3955 
0045 2852 
0100 '3800 
0005 13045 
233 2 0720 
2240 0555 
2330 0605 

P E L ~ G D  
A..STIVI'TY 
F EK IOD 

bEGIN END 
0852 091 0 
0 947 3955 
0902 091 2 
a703 C809 
0 94': 0959 
3823 0834 
1123 114i 
9855 0930 
0955 1335 
094s 1025 
0733 0808 
0606 0715 
G9l I 1'333 
(3431 z 5 2 .  
0735 2302 
9831 0345 
0222* 0312 
0433 0450 
0005 0945 
0231 0252 
2300 0300 
0340 0420 

ID 
NO 
1 
2 
1 
1 
1 
1 
1 
3 
3 
3 
1 
3 
3 
2 
2 
3 
1 
2 
2 
2 
2 
3 

SYSTEM III 
LONGITUDE 
BEGIN END 
220 23'1 
135 140 
25 9 26 5 
220 26 0 
105 117 
151 157 
25 9 27 0 
26 2 28 3 
298 32 2 
27 5 29 8 
264 282 
91 133 
206 25 0 
21 8 2.3 0 
329 34 5 
4 11 

164 194 
335 345 
206 23 0 
327 34 3 
298 334 
25 8 282 

No observat ions were made August 14 and 19, September 15 and 30, and  
October  9. 



. 
28. 

1963 22.0 TALLAHASSEE 

DATE 
7 25 
7 30 
8 4  
8 5  
8 8  
8 8  
8 11 
8 11 
8 23 
8 30 
9 9  
9 13 
9 13 
9 19 

10 8 
10 25 
11 2 
11 22 
11 23 

OB SE J ~ V  1: T ION 

EEGIN END 
0742 1020 
07 20 1145 
0654 1200 
0653 1200 
0258 1141 
C258 1141 
9635 1145 
0635 1145 
0545 1145 
0513 1115 
(1435 1040 
C415 1115 
5415 1115 
0345 G955 
03 09 0930 
5c45 0852 
3005 3 045 
2240 0555 
2333 0635 

PE XI OD 
ASTIVITY 

BEGIN END 
0 843 091 7 
0902. 0936 
0654 0815 
094C 0957 
0820 0837 
11cc 11-41 
381 9 0920 
0955 1232 
0837 3847 
0941 1012 
0722. 0753 
0603 0722 
0931 1330 
0725 c757 
050 4 0512 
3227, 0310 
0005 GO45 
2300 0010 
0332 0315 

PERIOD ID 
NO 
3 
1 
2 
3 
1 
1 
3 
2 
1 
2 
1 
3 
3 
2 
2 
1 
2 
2 
3 

SYSTEM I11 
LONGITUDE 
EECIN END 
214 235 
25 9 25 1 
214 26 3 
105 116 
149 1 5 1  
24 5 27 e 
24 0 27 7 
298 320 
25 8 264 
272 290 
2.51 27 3 

92 137 
215 250 
323 342 
220 225 
164 193 
206 23 0 
298 340 
253 26 1 

No observat ions were made August 14 and 19, September 15, 24, and 
29, October 14, and November 25, 26, 27, and 28. 



29. 

1963 26.0 T &LA HA SSEE 

DATE 
7 25 
8 4  
8 5  
8 8  
8 8  
8 11 
8 11 
9 9  
9 13 
9 13 

10 8 
11 2 
11 22 
11 23 

GBSEKVATION ASTIVITY 
FEiUOD PERIOD 

BEGIN 
0742 
0655 
0650 
085 3 
0858 
0635 
0635 
0435 
0415 
0415 
03 29 
0005 
2230 
2330 

END 
1200 
1200 
1200 
1141 
1141 
1145 
1145 
1040 
1115 
1115 
0930 
3 045 
0555 
0605 

€3 EG IN 
0857 
0658 
3943 
0822 
1105 
081 9 
0955 
0738 
0624 
0931 
0504 
0005 
2320 
0330 

END 
G909 
0813 
0952 
0137 
1141 
0908 
1032 
0753 
07 26 
1030 
0512 
0045 
2354 
0410 

ID 
NO 
1 
2 
3 
1 
1 
2 
1 
1 
3 
3 
2 
2 
1 
2 

SYSTEM III 
LONGITUDE 
BEGIN END 
223 23 0 
21 7 26 2 
105 113 
149 159 
248 27 0 
24 0 270 
298 320 
264 27 3 
102 139 
215 25 0 
220 225 
206 230 
31 0 33 1 
25 1 276 

No observat ions were  made August 14, August 19, and September  15. 



I .  
3 0. 

1963 18. C ST. OSYTH 

DATE 
8 19 
8 20 
9 4  
9 21 

10 5 
10 5 
10 24 

OB SE XV A T ION 
PERI3D 

BEGIN END 
0218 0622 
2318 0630 
2315 051 6 
2205 0405 
21 C7 0302 
21 37 0302 
2000 0128 

ACTIVITY 
FZ2J GI9 

BEGIN END 
0453 0459 
0301 0310 
0154 0202 
1144 1145 
2224 2244 
2255 2300 
2137 21 38 

In 
NO 
2 
2 
1 
1 
1 
1 
1 

SYSTEM 111 
L CNG IT UD E 
BEGIN END 
23 9 244 
32.3 329 

23 27 
6 1  61  

246 259 
265 269 
20 1 2 o i  



t 

31. 
1963 18.0 GWLHAMSTOYN 

DATE 
7 17  
7 20 
7 24 
7 24 
7 24 
7 25 
7 27 
7 27 
7 30 
7 31 
8 1  
8 3  
8 6  
8 7  
8 8  
8 9  
8 10 
8 10 
8 11 
8 15 
8 17 
8 18 
8 18 
8 20 
8 20 
8 22 
9 4  
9 6  
9 8  
9 8  
9 9  
9 11 
9 15 
9 15 
9 22 
9 22 
9 23 
9 24 
9 27 

10 1 

OBSE?.VkT ION 

EEGIN END 
2330 0430 
2315 0400 
2300 0400 
2300 0400 
2300 0400 
230C 040 0 
2300 0400 
2300 0400 
01 06 0400 
2245 0400 
2230 0400 
2.232 3330 
2215 0400 
2 2  15 0400 
2215 033.3 
2130 5400 
21 30 0400 
21 35 G400 
21 30 0300 
0200 3400 

21 30 0400 
21 30 0400 
21 30 0400 
21 30 0400 
2115 0400 
2030 0100 
2315 0400 
2000 0400 
2300 0400 
2900 0400 
1945 0345 
1930 0400 
1930 0400 
1900 9300 
1900 0300 
2200 0000 
1900 0 245 
1845 0245 
21 00 0245 

FEkIOD 

21 30 e400 

ACTIVITY 
PZRIOE 

BEGIN END 
0203 042 1 
0105 0237 
0004- 0019 
0113 0205 
023C 0258 
0155 0219 
0 147 0222 
0 340 (3352 
0121 01 56 
0045 0250 
01 04 0146 
01 25 02-06 
0155 9251 
0225 0321 
0045 01 55 
213G 21 55 
3209 a255 
032C 0344 
0217 3228 
0226 332-7 
0221 0303 
2239 2313 
0049 0118 
0106 01 14 
0239 0245 
0048 02.47 
2305 2355 
2339 3056 
2222 2308 
0305 0320 
2241 2316 
2325 0006 
231 C 2350 
0317 0400 
0035 0050 
0145 0205 
2224 2337 
02#02, c221 
0134 0245 
0145 0208 

ID 
NO 
3 
2 
2 
3 
3 
3 
2 
1 
3 
3 
2 
2 
3 
3 
2 
1 
2 
2 
2 
2 
2 
1 
3 
2 
1 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
2 
2 
1 
3 
3 

SYSTEM I11 
LONGITUDE 
EEGIN E N D  
208 292 
26 5 320 
110 119 
152 183 
198 215 
328 342 
264 285 
332 340 
340 1 
109 185 
27 1 296 
225 250 
335 9 
144 177 
234 276 

226 254 
27 3 283 

21 28 
269 300 
207 23 3 
224 2iS 
302 320 
254 25 9 
292 314 
184 256 
2 80 310 
242 289 
137 3 5 5  
308 31 7 
299 3 23 
269 292 
141 .I55 
290 316 
167 176 
20 9 22 1 
239 237 
161 172 
236 279 
125 139 

26 6 282 



DATE 
10 7 
10 7 
10 16 
10 24 
10 26 
11 8 
11 12 
11 15 
11 16 
11 20 
11 24 

OB SE L V  AT ION 

BEGIN END 
2oco 0230 
2000 3230 
2c03 31  15 
2000 0100 
1900 0100 
21 00 2 345 
2000 2330 
2000 2315 
21 00 2315 
21 00 2300 
2000 2300 

PE'.̂ I,DE 
ACTIVITY 

PE.;IIC?D 
BEGIN END 
0023 3039 
0202 0221 
2230 2344 
2359 c355 
0020 01 03 
2325 2337 
2248 2326 
2134 2250 
2121 2313 
2141 2211 
2015 21 02 

ID 
NO 
2 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 

3 2. 

SYSTEM I11 
LONGITUDE 
BEGIN END 
24 0 27 0 
320 33 1 
107 1 1 5  
281 320 
24 1 26 5 

5 . 12 
225 248 
27 2 316 

55 .1 22 
309 .3 2 7 
139 167 

No observat ions were made July 21 and 22, August 2, 4, 14, 21, 24, 
29, and 31, September 1, 5, 12, 13, 14, 20, 28, 29, and 30, October 2, 

and 30, and Novex.ber 1, 2, 3, 4, 9, 10, 11, 17, 18, 19, 21, 22, and 
23. 

3, 4, 5, 6, 9, 19, 1 1 ,  13, 14, 15, 17, 19, 21, 23, 25, 27, 28, 29, 



33. 
1964 18. 0 TALLAHASSEE 

DATE 
7 22 
7 23 
7 24 
7 .25 
7 26 
7 27 
7 29 
7 30 
7 31 
8 1  
8 2  
8 3  
8 4  
8 5  
8 6  
8 7  
8 8  
8 9  
8 10 
8 12 
8 13  
8 14 
8 18  
8 20 
8 24 
8 25 
8 26 
8 27 
8 28 
8 28 
8 29 
8 30 
8 31  
9 1  
9 2  
9 3  
9 4  
9 5  
9 6  
9 7  

OBSERVATION ACTIVITY SYSTEM I11 
PERIOD PERIOD ID LONGITUDE 

BEGIN END BEGIN END NO BEGIN END 
0955 1200 
1005 1225 
0955 1225 
0945 1230 
0945 1230 
0940 1220 
0935 1230 
0930 1230 
0915 1200 
0925 1200 
0915 1200 
0910 1200 
0910 1200 
0910 1200 
0920 1200 
0905 1200 
0855 1200 
0905 1200 
0920 1200 
0910 1200 
0910 1200 
0920 1200 
0925 1200 
0925 1200 1042 1055 1 223 23 1 
0835 1205 
0840 1130 
0845 1200 
1010 1200 
0835 1200 0925 0935 2 30 1 307 
0835 1200 0947 0955 1 314 31 9 
0810 1200 
0835 1200 
0815 1200 
0835 1200 
0800 1150 
0755 1200 
1035 1200 
0755 1135 
07 40 1200 
0740 1200 



DATE; 
10 
10 
10 
10 
10 
10 
1Q 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

11 30 

3 5. 
OB SEkVfLTION ACTIVITY SYSTEM I11 

PERIOD PERIOD fD LONGITUDE 
BEGIN 
0435 
0440 
0425 
0420 
0430 
0415 
0405 
0405 
0345 
0355 
0335 
0330 
0400 
0345 
0350 
0350 
0330 
03 25 
03 25 
0335 
0315 
03 20 
03 05 
0300 
0255 
0250 
0305 
0240 
0240 
0235 
03 20 
0230 
0225 
0215 
0210 
0205 
0415 
0200 
0240 
01 55 
0210 
01 30 

END BEGIN END No BEGIN END 
0945 
0945 
0935 
0930 
0925 
0920 
0915 
0910 
0905 
0615 
0955 
0850 
0845 0602 0615 3 24 9 257 
0845 
0840 
0835 
0830 
0825 
0820 
0815 
0815 
0810 
0805 
0805 
0755 
0745 
0745 
0740 
0735 
0730 0235 0250 2 166 175 
0635 
0725 
0720 
0545 
0710 
0705 
0700 
0655 
0650 
0650 
0 640 
0640 



36. 

ACTIVITY SYSTEM I11 
PERIOD ID LONGITUDE 

BEGIN END N O  BEGIN END 1DAm- 
12 1 
12 2 
12 3 
12 6 
12 7 
12 8 
12 9 
12 10 
12 11 
12 12 
12 13 
12 14 
12 15 
12 16 
12 17 
12 18 
12 19  
12 20 
12 21 
12 22 
12 23 
12 25 
12 28 
12 29 
12 30 
12 31 

OB SE P.VAT ION 
PERIOD 

BEGIN 
0220 
01 30 
01 30 
01 15 
0215 
0133 
01.00 
0055 
0055 
0045 
0040 
0040 
0035 
00 30 
0050 
0020 
0043 
0010 
00-1 0 
01 05 
0005 
0025 
0030 
0000 
0000 
0000 

END. 
0635 
0630 
0625 

0610 
0605 
0400 
0555 
0550 
0545 
0540 
0 540 
0535 
0530 
0525 
0440 
0515 
0415 
0510 
0505 
0445 
0450 
0430 
0435 
0420 
0425 

0600 

021 3 0229 1 28 5 295 

0320 0325 2 267 27 0 

0145 0205 1 216 22 8 



37. 
1964 14. 0 TALiLAHASSEE 

DATE. 
8 20 
8 28 
9 18 
9 21 
9 21 
9 21 
9 23 
9 30 

10 1 
10 1 
10 8 
1 1  1 
11 7 
11 18 
12 8 
12 10 
1 10 

CE SEEVAT ION 

BEGIN END 
0125 1230 
9835 1115 
0710 1107 
(263.5 1105 
0535 1105 
0635 1105 
0630 1130 
36C3 1100 
06 03 1055 
0653 1055 
0545 1035 
0400 0 845 
6733 3820 
0235 3730 
G133 0605 
0055 a555 
0005 0345 

PERIOD 
A Z  TIVI TY 
FEpLIQD 

BEGIN END 
1037 1055 
3927 9937 
0932 e955 
083C c143 
0903 0948 
1007 1c20 
1117 1125 
1005 1015 
061 7 0624 
3655 07 03 
071G 97 14  
0602 0615 
0744 0746 
0235 02,50 
0213 0229 
032C 0331 
0223 0234 

ID 
1 NO 
2 
3 
1 
1 
2 
1 
2 
2 
2 
2 
1 
3 
1 
2 
1 

3 
3 

SYSTEM III 
LONGITUDE 
BEGIN END 
222 23 1 
302 308 
227 24 1 
282 28 8 
304 329 
34 0 345 
324 329 
255 26 1 
267 27 2 
290 295 
274 27 6 
249 2.5 7 
135 136 
166 175 
285 295 

26 7 27 3 
21 9 224 

No observations were made on December 24, 26, and 27, 1944, 
and January 1 and 3, 1965. 



3 8.  

1964 22. 0 TALLAHASSEE 

DATE 
8 213 
9 21 
9 21 
9 22 
9 23 
9 30 
10 8 
10 10 

OB SE i-,V A T ION 

BEGIN END 
0925 1200 
0635 1140 
0635 1149 
3635 1140 
0630 1130 
0630 110G 
0545 1035 
052;) 1025 

I> E LIO D 
ACTIVITY 

PI3 P. I OD 
BEGIN END 
1037 1050 
0830 0840 
09lC 6932 
1045 1125 
1107 1116 
1005 1.315 
0650 07 00 
0554 a600 

ID 
NO 
1 
1 
1 
2 
2 
2 
1 
1 

SYSTEM 111 
LONGITUDE 
BEGIN END 
220 228 
282 283 
306 31 9 
154 178 
31 8 323 
25 5 26 1 
26 2. 26 8 
169 173 

No observat ions were  made on December 3 - 24, 26, and 27, 1964, and 
Janua ry  1 and 3, 1955. 

I I 

I I 



. 
3 9. 

1964 26. 0 TALLAHASSEE 

OE S E R V  AT ION 
FEKICD 

DATE EEGIN END 
9 30 06.3 0 1100 

13 8 0545 1335 
13 10 0523 1025 
11 18 0235 07 33 
12 8 91 05 0605 

ASTIVITY 
FEF IOD 

BEGIN END 
1005 1915 
065C 0700 
0554 3608 
0235 0250 
921 5 5230 

SYSTEM I11 
ID LONGITUDE 
NO EEGIN END 
1 25 5 26 1 
1 26 2 26 8 
2, 169 178 
1 166 175 
1 286 29 5 

No observat ions were  made  on NDvember 2.7, 28, 29, and 3.2, 1964, 
December  1, 2, 24, 26, and 27, 1964, and Janua ry  1 and 3, 1965. 



40. 
1964 18.0 GOMBINED DATA 

DATE' 
8 1  
8 2. 
8 3  
8 4  
8 5  
8 6  
8 7  
8 8  
8 9  
8 10 
8 11  
8 12 
8 13 
8 14 
8 15 
8 16 
8 17 
8 18 
8 19 
8 20 
8 21 
8 22 
8 23 
8 24 
8 25 
8 26 
8 27 
8 28 
8 29 
8 30 
8 31 
9 1  
9 2  
9 3  
9 4  
9 5  
9 6  
9 7  
9 8  
9 9  
9 10 

CE SE .'LVAT ION 

BEGIN END 
0400 C700 
0355 2700 
0345 0700 
0345 0700 
3340 0700 
3340 3700 
3335 0700 
0330 0700 
0325 0700 
0320 0700 
0320 3700 
0315 0700 
0315 3700 
0310 0700 
0310 0700 
9310 0700 
03G5 3700 
0300 J700 
0255 0700 
c 2 5 0  0700 
0245 0700 
0,245 0700 
0240 0700 
0235 0700 
3230 0700 
9225 3700 
OZ25 0700 
0220 0700 
0215 0700 
0210 0700 
c210 0700 
0205 3700 
0205 0700 
0200 3700 
01 55 0700 
01 2c 0790 
01 50 0700 
0145 0655 
01 40 0650 
31 35 0645 
3130 0640 

FE PJOD 
AC TZVIT Y 

PEiJOD 
BEGIN END 

0521 0642 

0522 06 57 

0541 2642 

0535 06ZO 
045 3 e5 34 

0402 0435 

0422 6440 

0503 0548 

0120 0205 

ID 
NO 

2 

2 

2 

2 
2 

2 

2 

2 

2 

SYSTEM III 
LONGITUDE 
BEGIN END 

199 248 

141 199 

244 28 1 

123 153 
248 27 2, 

249 26 9 

234 246 

142 169 

132. 159 



41. 

DATE 
9 11 
9 12 
9 13 
9 14 
9 15 
9 16 

9 18 
9 19 
9 20 
9 21 
9 22 
9 23 
9 24 
9 25 
9 26 

9 28 
9 29 
9 30 

10 1 
10 2 
10 3 
10 4 
10 5 
10 6 
10 7 
10 8 
10 9 
10 10 
10 11 
10 12 
10 13 
10 14 
10 15 
10 16 
10 17 
10 18 
10 19 
10 20 
10 21 
10 22 

9 17 

9 27 

OB SE E V  X T ION 
PE-HOD 

BEGIN 
01 30 
01 25 
01 25 
01 15 
01 10 
01 10 
01 05 
01 OG 
0055 
0950 
3050 
0045 
0040 
0035 
0030 
0030 
0025 
0020 
OC15 
0010 
001 0 
COG5 
0000 
2355 
2350 
2350 
2345 
2343 
2335 
2330 
2330 
2325 
2320 
2315 
2310 
2310 
2305 
2300 
2255 
2240 
2240 
2235 

E ND 
0640 
0635 
0633 
0625 
0620 
0620 
C415 
0610 
0605 
0600 
0600 
0600 
0550 
(2.545 
0 540 
0540 
0535 
0525 
0515 
0510 
0510 
0510 
0505 
0500 
0500 
0455 
0450 
0440 
0430 
0420 
041 5 
041 5 
041 0 
041 0 
041 0 
0405 
0405 
0400 
9400 
0350 
0350 
0345 

AC TIVIT Y SYSTEiM 111 
PEkICD ID LONGITUDE 

BEGIN END NO BEGIN END 

031 0 0354 2 63 89 

031 5 0324 1 30 8 315 
0304 0353 3 92 122 

0054 01 51 3 31 5 349 



42. 

DATE 
10 23 
10 24 
10 25 
10 26 
10 27 
10 28 
10 29 
10 30 
10 31  
11 1 
11 2 
11 3 
11 4 
11 5 
11 6 
11 7 
11 8 
11 9 
11 10 
11 11 
11 12 
11 13 
11 14 
11 15 

11 17 
11 18 
11 19 
11 20 
11 21 
11 22 
11 23 
11 24 
11 25 

11 27 
11 28 
11 2 9  
11 30 
12 1 
12 2 
1 2  3 

11 16 

11 26 

OB SE RVA TIDM, 
PEZIOD 

BEGIN 
2230 
2225 
2220 
2220 
22 15 
2210 
2205 
2200 
2200 
2200 
21 50 
21 40 
21 35 
2130 
21 30 
21 25 
21 20 
2115 
21 10 
21 13 
21 05 
2100 
21 00 
2100 
21 00 
21 00 
21 00 
21 00 
21 03 
21 00 
21 00 
21 00 
21 00 
21 00 
21 00 
21 00 
21 00 
21 00 
210G 
21 GO 
21 00 
2103 

E ND 
0340 
0335 
0330 
0330 
0325 
0320 
0315 
0310 
0310 
0305 
0300 
0250 
0 245 
0 240 
0240 
0235 
0230 
0225 
0220 
0220 
0215 
0210 
0205 
0200 
0200 
0140 
C135 
0130 
0130 
0130 
0125 
0120 
01 15 
0100 
0100 
9100 
0055 
0050 
0050 
0050 
0045 

-0040 

AC TIVITY SYSTEM III 
PE L. I OD ID LCNGITUDE 

BEGIN END NO BEGIN E N D  

2302 0100 2 233 301 

2318 2346 2 97 114 

0032 01 30 2 326 1 
0056 01 56 3 131 167 

220Q 2357 2 326 37 

2312 00 34 3 28 5 335 



I -  

t 

I 
I 
i 
j 

I 
I 

t 

I 

DATE 
12 4 
12 5 
12 6 
12 7 
12 9 
12 10  
12 11 
12 12 
12 13 
12 14 
12 15 

43. 

OESEZV ATION ASTIVITY SYSTEM III 
PERIOD FZfi-ICD ID LONGITUDE 

BEGIN END BEGIN END NO BEGIN END 
21 00 3035 
21 30 0030 
21 00 0030 
21 00 0025 
21 00 0020 
21 00 -50 10 
21 00 0010 
21 9G 0005 
7100 0005 2100 21 29 3 129 146 
21 00 3000 
21 00 0000 



1964 18.0 ST. OSYTH 

44. 

DATE 
8 5  
8 7  
8 12 
8 12  
8 22 
8 22 
9 5  
9 11 
9 14 
9 14 
9 15 
9 20 
9 21 
9 24 

10 1 
10 1 
10 2 
10 2 
10 5 
10 12  
10 17 
10 17 

. 10 17 
10 24 
10 24 
10 27 
11 2 
11 7 
11 9 
11 16 
11 16 
11 19 
11 22 
11 23 
11 25 
11 26 
12  3 
12 3 
12 12 

.,. .“ 
L U  1 1  

OE SEKV P T ION 

EEGIN END 
0445 0700 
G255 0630 
0340 9645 
0340 0645 
0012 0555 
001 2 0555 
23 30 0700 
2205 0400 
31 30 0645 
31 30 9645 
0017 0610 
2140 0100 
2255 3545 
21 00 0600 
21 15 3615 
21 15 0615 
2.230 0700 
2230 0700 
2200 3700 
21 oc 13700 
2215 0700 
2215 0700 

2215 3700 
2223 C700 
2223 0700 
1859 9400 
2300 C600 
21 35 3635 
1945 0 645 
1915 3700 
1915 0700 
2325 0700 
2005 0605 
180G 0700 
1245 0315 
1845 a335 
1800 0345 
1300 0345 
1845 3300 

FE J’: IC I3 

.r-.l c --?ne 
L L A 3  J I vu 

AZ TIVITY 
P z J-, I O 0  

BEGIN END 
Q445 0451 
0305 0316 
0453 0525 
‘2552 0600 
001 2 0149 
0337 0452 
0125 0205 
222c 0031 
0223 0243 
0432 0443 
0135 02G3 
2335 2345 
0035 0348 
2332 C230 
2315 2313 
0217 3233 
0315 3325 
0337 0420 
0054 01 51 
0035 GO45 
0025 C145 
0152 0208 

0255 0300 
2310 2340 
0029 01 00 
1853 1933 
0200 0243 
231 1 2324 
0322 6345 
0210 0318 
0335 0345 
012c 0258 
2312 ;)GO5 
031 5 0450 
2107 21 13 
0007 OC13 
2130 Z2G5 
2245 2330 
1945 2105 

n - - r  n-qr  
W L L V  W & - I _ I  

ID 
NO 
1 
2 
3 
3 
3 
3 
1 
1 
1 
1 
2 
2 
1 
2 
1 
1 
1 
2 
3 
2 
3 
3 

1 
2 
3 
2 
3 
1 
3 
3 
2 
3 
3 
2. 
3 
3 
2 
2 
3 

3 
L 

SYSTEM III 
LONGITUDE 
BEGIN END 
26 9 273 
15C 156 
248 26 7 
28 2 228 
143 202 
267 31 2 
132 159 
237 2.86 

8 4  98 
163 170 
207 224 
167 173 
354 2 
48 156 
12 29  

122 132 
308 314 
32 1 347 
315 34 9 
278 284 
302 354 
358 8 
15 ‘d * 

36 39 
234 2P 4 
27 7 30 1 
17 1 195 
254 27 8 
185 183 
27 8 292 
209 25 0 
26 1 26 7 
27 1 330 
285 31 8 
223 28 1 
302 9 6  
20 1 20 5 

81  25 3 
126 153 
29 3 132 

? A  



45. 

DATE 
12 13  
12 15 
12 25 
12 25 
12 30 
12 30 
12 30 
12 30 

OB SEt. .. Y AT ION 
?E !<I CD 

BEGIN E N D  
1800 0300 
1815 0 345 
1800 0020 
lS00 G02,O 
1805 2250 
1800 2250 
1800 2250 
180G 2250 

A 3  TI-VITY 
l- L,R.IC)D -7-7. 

SEGIhT END 
2115 21 29 
2055 2343 
2050 2.240 
2320 2333 
1912 1922 
194c 2000 
2030 2038 
211c 2207 

ID 
NO 
3 
3 
3 
3 
3 
3 
2 
2 

SYSTEM I11 
LONGITUDE 
BEGIN END 
138 297 
67 167 

129 196' 
220 228 
103 IC5 
120 13 2 
150 155 
w 4 ZC 2 

No observat ions were  made August 13, 16, and  26, September  10, 19, 
a n d  29, October 3, 4, 9, 10, 15, 13, 21, 28, and 29, November 1, 3, 
and 4. 



46. 1964 18.0 GP.AHAIviSTGY! N 

DATE 
8 1  
8 5  
8 10 
8 22 
8 22 
8 26 
9 3  
10 5 
10 8 
10 14 
10 14 
1C 15 
10 19 
10 22 
10 24 
10 24 
11 4 
11 5 
11 10 
11 10 
11 11 
11 11 

11 I7 
11 18 
11 22 
11 24 
11 24 
11 30 

.1 - 1  
1 1  1 2  

OBSEL-VF T ION 

BEGIN END 
0000 0430 
OC30 0430 
2300 3430 
230C 0430 
2300 (2430 
2233 0400 
22GO 6400 
2000 3430 
1935 C400 
20.30 0300 
200c C 300 
2900 3300 
Z2,OO 0330 
2009 Z300 
21 00 0300 
21 G8 0300 
2205 3300 
23G3 0230 
20GO 0230 
2000 02,30 
2500 0230 
2030 0230 

2000 0230 
20cc 0230 
21 00 0230 
2000 0200 
2000 3200 
21 30 9100 

n F - 7  hJ>IoD 

?n  ̂ A  n72n 
LUUV U&d" 

AZTIVITY 
TERIOD 

BEGIN E N E  
021 7 3427 
0202 0227 
0257 0312 
2339 0151 
0329 042 1 
2317 2348 
OOle 0045 
0055 01 50 
0312 G332 
OllC 01 37 
0233 0257 

0024 0244 
2002 2041 
2305 2335 
0023 GO57 
2319 2344 
0105 320 1 
221e 2234 
3037, 01 13 
2 048 21 06 
2341 01 56 

7 2 K 7  73ni 

0131 0208 
0032 0230 
2325 OC34 

2220 2013 
2202 2309 

2233 ooca 

-I L C Y " *  

2045 21 26 

ID 
NG 
3 
3 
2 
3 
3 
3 
2 
3 
3 
2 
2 
3 
3 
2 
3 
3 
3 
3 
3 
3 
2 
3 

2 
2 
3 
3 
2 
1 

3 
I 

SYSTEM I11 
LONGITUDE 
BEGIN END 
298 16 
17 1 186 
236 245 
123 203 
26 2 294 
35 2 .1 1  
153 170 
315 349 
129 142 
24 5 257 
294 305 
296 354 
246 33 1 
183 2 0 3  
23 1 250 
27 9 299 
97 113 
312 346 
240 255 
32.5 35 1 
34 1 3;. L 

85 167 
12(. 17 
336 359 
91 163 
293 335 
140 116 3 
195 264 

8 . 4 8  

N o  observat ions w e r e  made August 2 ,  4, 8, 12, 13, 14, 17, 19, 20, 
25, 27, and 30, September 4 - 13, 15, 16, and 17, October 3, 7, 16, 
17, 18, 23, 27, 30, and 31, November 1, 2, 6, 7, 21, 25, 27, 26, and 
29. 



47. 
1964 18 .0  VALENCIA 

DATE 
7 15 
7 21 
7 2 2  
7 23 
7 2 4  
7 24 
7 24 
7 25 
7 25 
? 26 
7 27 
7 2 8  
7 2 8  
7 30 
7 31 
7 31 
8 2  
8 2  
8 3  
8 4  
8 6  
8 7  

8 11 
8 14  
8 16 
8 17 
8 17 
8 i 7  
8 17 
8 17 
8 24 
8 24 
G 26 
8 28 
8 28 
9 7 
9 2 8  

10 2 

e ,7 

0 0 

05 SEi-,VATION 
FEKIOD 

BEGIN END 
37 05 3820 
3615 0833 
3630 C800 
0608 0807 
(2633 '3534 
0636 0834 
0630 0834 
a600 0804 
0 6 C C  0804 
0541 0807 
3536 5800 
05 29 3830 
0529 0830 
0510 0800 
0519 0750 
0519 0750 
0530 0700 
05 30 0700 
0400 07 05 
040 0 0700 
0343 3700 
G330 0700 

03 20 0700 
03 20 0700 
0310 3700 
0310 0700 
0310 0700 
0310 0700 
0310 0700 
0310 0700 
0250 0700 
0250 0700 
0230 9700 
0225 37 00 
0225 0700 
01 30 0 645 
0030 6540 
0010 0510 

A _  c - n 7 n A  
U J 2 L  u I vu 

A S 'r IVITY 
?E ~ IICD 

EEGIN END 
07 26 0727 
0705 c7 26 
065 1 9652 
0636 0637 
0732 07 45 
0757 2758 
9823 0325 
0722 0721 
0750 0751 
0643 0713 
0723 072.7 
0655 3725 
082L: 0225 
054C c555 
0541' 3559 
0617 c735 
0552, 0403 
061C 0642 
0605 0628 
0551 0600 
3609 0615 
0541 0543 

0535 06 20 
0637 0652 
0615 06 24 
0402. 3405 
0418 0426 
0430 0435 
0532 0541 
0549 0506 
0428 044.0 
0452 81504 
0532 0558 
0405 C4G6 
0503 05 07 
0528 01432 
0310 03 27 
931C 0326 

A # - # - ?  n /  n t  
U J J L  vu v u  

u) 
NO 
1 
1 
1 
1 
2 
1 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
2 
2 
1 
2 
1 

2 
1 
1 
1 
2 
2 
3 
2 
1 
1 
1 
1 
2 
1 
1 
1 

1 
I 

SYSTEM I11 
LONGITUDE 
BEGIN END 

86 67 
257 257 

39  39  
180 181 

4 1 2  
19  20 
35 36 

148 148 
166 166 
27 6 294 

90 93 
224 24 2 
27 8 27 3 
120 129 
270 282 
292 34 0 
21 8 225 
22 9 24 8 

17 30 
159 164 
110 114 
244 24 5 

123 159 
25 2 26 1 
179 185 
249 25 1 
25 9 264 
26 6 26 9 
304 307 
314 324 
23 9 216 
25 3 26 1 
21 9 234 
107 108 
142 145 
22 3 225 

6 3  73 
31 0 315 

A A  c n  
T U  J W  



48. 

DATE 
10 3 
10 3 
10 5 
10 5 
10 5 
10 24 
10 24 
1 1  4 
11 11 
11 22 

OB SE L,V AT ION 
TE i--IC D 

BEGIN E N D  
0000 3510 
0300 0510 
2355 25'30 
2355 0500 
2355 0500 
2225 0335 
2225 0335 
21 35 i j  245 
2115 6215 
21 00 0123 

A.Z'i'1 V'I rY 
PLkKIOD r- 1 -. 

BEGIN END 
0304 0344 
(3346 0353 
0055 01 20 
0126 31 35 
0143 0147 
0023 0334 
0 044 01 30 
23211 2345 
0056 0 0 5 9  
2353 8005 

ID 
NO 
2 
3 
2 
3 
1 
2 
1 
1 
2 
1 

SYSTEM 111 
LONGITUDE 
BEGIN END 

92  117 
117 122 
31 5 33 1 
334 340 
343 34 7 
27 9 287 
29 1 301 
103 I14 
131 133 
31 0 318 

No  observat ions made August 5 and 12, September  30, and 
October 4 and 20. 



1964 18. 0 IEADAN. i 

I 

DATE 
7 19  
7 21 
7 23 
7 24 
7 30 
7 31 
8 2  
8 3  
8 4  
8 5  
8 7  
8 8  
8 10 
8 1 2  
8 17 
8 17 
8 19  
8 21 
8 21, 
8 24 
8 24 

3 s  
9 6  
9 10 
9 10 
9 12 
9 23 
9 23  

9 2 8  
10 3 
10 3 
10 5 
10 21 
10 23 
10 26 
10 29 
11 8 

a 29 

9 27 

CBSEPVATION 
FER1 OD 

BEGIN 
045 0 
8430 
343 c 
0 4 3 3  
34f)O 
0400 
Of! 33 
0400 
0400 
5340 
0340 
e345 
5320 
C328 
(2310 
0319 
0310 
0250 
9250 
0253 
'3250 
3233 

01 50 
01 30 
01 3Cl 
01 3c! 
GO50 
305C 
003G 
9030 
CO10 
O O l t S  
2350 
2250 
2249 
2223 
2220 
21 30 

A 1  cT\ 
" I 4 V  

E N D  
2700  
c3700 
0700 
(2700 
0700 
C700 
0700 
0700 
6700 
0700 
0700 
G 7 G O  
2700 
2700 
0700 
3700 
0700 
C.700 
3700 
3700 
07Q9 
0700 
n7na 

0700 
0640 
0640 
c440 
0600 
3 6 C O  
0540 
2540 
0510 
C510 
0500 
0350 
0350 
0330 
6330 
0240 

v I V "  

ACTIVITY 
;1- *i;r_IOD -, -.-. 

E EC IN 
0522 
0643 
0643 
0542 
G403, 
0454 
3446 
0622 
0646 
2636 
0629 
0525 
0602 
045 5 
0494. 
0425 
0543 
0522 
0612 
042c 
3444 
0511 

0502 
0405 
0436 
Q533 
0102 
0528 
0505 
0347 
0334 
3347 
3105 
2343 
0128 
C041 
0042 
0032 

n i  C -  
V A - I L .  

E N D  
0538 
3658 
$454 
0550 
042,s 
C516 
3157 
0632 
05 57 
G645 
0642 
0605 
06 27 
0532 
C409 
3430 
0552 
5526 
062 1 
0430 
251 1 
05*8 

0516 
04C 9 
0445 
054-4 
0111 
0536 
C515 
0354 
0337 
2352 
01 16 
2345 
(3141 
0045 
0200 
GO38 

A 3 n l  
"&"A 

ZD 
NO 
z 
2. 
1 
2 
3 
2 
1 
2 
2 
1 
3 
3 
2 
1 
1 
2 
1 
2 
2 
2 
2 
2 

2 
3 
2 
1 
1 
2 
2 
2 
2 
1 
2 
1 
2 
1 
2 
1 

2 
4 

49. 

S Y S T E K  I11 
L CNG IT UDE 
EEGIN END 
25 3 
246 
187 
297 

6C 
24 2 
178 

27 
192 
334 
27 3 

25 
348 
249 
25 1 
26 3 
25 2 
180 

1 
234 
24 9 
302 

60 
26 5 
283 
26 2. 
31 2 
113 
341 

85 
110 
118 
32.1 
162. 
167 
23 1 
324 

24 

1 c1 I d 1  

253 
25 2, 
191 
30 3 

76 
255 
185 

33 
199 
342 
22 1 
49 

3 
25 3 
254 
26 6 
25 7 
162 

6 
24 0 
26 5 
320 

65 
267 
289 
2.6 6 
317 
116 
347 

89 
112 
121 
328 
164 
175 
23 3 

11 
28 

1 e 7  
L J  I 



50. 

OE SE ..,v/mm AZ TIVITY SYSTEh4 III 
.F E iiI 0 3 FE;,IC3 ID LONGITUDE 

DATE BEGIN E N D  EEGIN END NO EEGIN END 
11 13 2119 0220 2202 2264 1 324  3 2 9  
11 17 21 00 0190 2103 21 12 1 174 3 30 
11 18 21 00 01 30 2309 1.313 1 41 44 
12 10 21 00 a010 2111 21 16 1 44 .47 

No observations izade Gctober 6, Novei::ber 20 - 24, and December 
14 and 15. 



51. 

1964 18.0 TRONDHEIWI 

DAT E 
8 2  
8 11 
8 12 
8 15 
8 16 
8 18 
8 24 
8 24 
8 29 
9 4  
9 13 
9 26 
9 27 
9 27 

10 3 
10 5 
10 5 
10 5 
10 24 
10 24 
11 10 
11 Y U  

12 9 
12 13 

3 3  

OB SE L V  AT ION 
PERIOD 

BEGIN 
0400 
0320 
03 20 
03 10 
0310 
0310 
0250 
0250 
0230 
0210 
01 30 
0030 
0030 
0030 
0010 
2350 
2350 
2350 
2240 
2240 
21 10 
3 1  nn 

21 00 
21 00 

Y ^  "- 

END 
0700 
0700 
0700 
0700 
0700 
0700 
0700 
0700 
0700 
0700 
0640 
0540 
0540 
0540 
0510 
0500 
0500 
0500 
0350 
0350 
0220 
nix! 
0030 
0010 

ACTIVITY 
PERIOD 

B EG IN 
0521 
0550 
0500 
0527 
0428 
041 0 
0435 
045e 
0435 
0623 
0455 
043 1 
0034 
0054 
0348 
0059 
0 148 
0350 
2308 
0018 
0112 
- -  3 1  13 
2227 
2100 

END 
0546 
0602 
0534 
0542 
0440 
0425 
0440 
0513 
0448 
0646 
0509 
0448 
0038 
0058 
0352 
0132 
01 51 
0410 
2318 
0048 
01 30 
2 1  17 

2229 
21 07 

ID 
NO 
2 
1 
1 
2 
1 
2 
1 
3 
1 
2 
2 
1 
1 
1 
3 
3 
3 
1 
3 
3 
1 
3 

2 
2 

SYSTEM I11 
LONGITUDE 
BEGIN END 
199 
136 
25 2 
36 0 
115 
45 

243 
255 
276 
165 
27 

170 
178 
190 
119 
318 
347 
61 

233 
276 
35 0 
71 3 

299 
129 

21 5 
139 
27 2 

9 
122 
54 

246 
26 6 
284 
179 
35 

181 
180 
192 
121 
338 
349 

73 
239 
294 

1 
7.1 r; 
30 1 
133 

No observations were made August 3 and October 30. 



). c 
J 
- 
m a 
m 

e 
0 
Qc 

W 
0 z 
W 
a a 
3 
0 
0 
0 

a 
m 

I 0 
I U e I 

W 
0 z 
w 
Qc 

3 
0 
0 
0 

a 

0.2 

0. I 

5 2 .  

1961 18.3 Mc/s. 
TALLAHASSEE 

90" I 80" 270" 360" 
SYSTEM 111 (1957) CENTRAL MERIDIAN LONGITUDE 

1962 18.0 Mc/s. 
TAL LA HA S S E E 

0.2 

0. I 

90" 180" 270 " 360" 
SYSTEM IrI ( 1 9 5 7 )  CENTRAL MERIDIAN LONGITUDE 



> 
I- 
J 
- 
- 
m a 
m 
a 
n 
0 

W 
0 
2 
W 
a a 
3 
0 
0 
0 

> 
I- 
-J 
- 
- 
m a 
m 
a 
n 
0 

W 
0 z 
W 

3 
0 
0 
0 

a a 

0.2 - 

0.1 4 

1963 18.0 Mc/s. 
TAL LA H AS SEE 

90" 180° 270° 360° 
SYSTEM 111 (1957) CENTRAL MERIDIAN LONGITUDE 

1964 18.0 Mc/s. 
COMBINED DATA 

goo I 80° 270° 360° 
SYSTEM I11 (1957) CENTRAL MERIDIAN LONGITUDE 


